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DETAILED ACTION 

Information Disclosure Statement 

1 . The references listed on the Information Disclosure Statement filed on 1/22/2004 
have been considered by the examiner (see attached PTO/SB/08). 

Claim Rejections - 35 USC § 102 

2. The following is a quotation of the appropriate paragraphs of 35 U.S.C. 102 that form 
the basis for the rejections under this section made in this Office action: 

A person shall be entitled to a patent unless - 

(e) the invention was described in (1) an application for patent, published under section 122(b), by another 
filed in the United States before the invention by the applicant for patent or (2) a patent granted on an 
application for patent by another filed in the United States before the invention by the applicant for patent, 
except that an international application filed under the treaty defined in section 351(a) shall have the effects 
for purposes of this subsection of an application filed in the United States only if the international application 
designated the United States and was published under Article 21(2) of such treaty in the English language. 
Atoll (2 5 

3. Claims 70 and 120 are rejected under 35 U.S.C. 102(e) as being anticipated by 
Clark et al. (US 5,859,450). 

As to claim 70, Clark et al. teaches, in Figure 6, an imager comprising: 

• a CMOS imager (Fig. 1 ) comprising an array of pixel sensor cells formed in a retrograde 
well on a substrate, wherein each pixel sensor cell has a photosensitive region, a 
photosensor formed on the photosensitive region, and a floating diffusion region for 
receiving and outputting image charge received from the photosensitive region (col. 2, 
lines 54-58; col. 4, lines 13-20), and 

• a circuit (Fig. 6) formed in the substrate and electrically connected to the array for 
receiving and processing signals representing an image output by the array and for 
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providing output data representing the image (output to image capture system; col. 5, 
lines 20-23); and 

• a processor (609) for receiving and processing data representing the image (col. 5, lines 
13-16). 

As to claim 120, Clark et al. teaches, in Figure 6, a CMOS imager comprising: 

• an array of pixel sensor cells formed in a retrograde well in a substrate, each of said 
pixel sensor cells being separated by an isolation region that electrically isolates said 
pixel cells from each other (col. 2, lines 54-58; col. 4, lines 13-20), and each said pixel 
sensor cell comprising: 

• a photoconversion device (602); 

• a reset transistor (61 4); 

• a source follower transistor (616); 

• a row select transistor (622); and 

• a floating diffusion region (618) in electrical communication with said photoconversion 
device and said source follower transistor (col. 5, lines 8-30). 

As to claim 123, Clark et al. teaches the CMOS imager of claim 120 wherein the 
photoconversion device is a photodiode (col. 2, lines 50-51). 

Claim Rejections • 35 USC § 103 

4. The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 
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(a) A patent may not be obtained though the invention is not identically disclosed or described as set forth in 
section 102 of this title, if the differences between the subject matter sought to be patented and the prior art 
are such that the subject matter as a whole would have been obvious at the time the invention was made to 
a person having ordinary skill in the art to which said subject matter pertains. Patentability shall not be 
negatived by the manner in which the invention was made. 

5. Claims 71 -79 and 1 25-1 30 are rejected under 35 U.S.C. 1 03(a) as being 

unpatentable over Burr (US 6,093,951). 
A 

As to claim 71, Clark et al. teaches the imager of claim 70, but does not teach wherein said 
CMOS imager and said processor are formed on a single substrate. 

Burr teaches wherein said CMOS imager and said processor are formed on a single 
substrate (the above processes are performed at many locations on a single substrate so 
that multiple MOS devices are formed simultaneously to produce an integrated circuit; col. 
16, lines 17-19). 

Therefore, it would have been obvious to one of ordinary skill in the art at the time 
the invention was made to have used the single chip of Burr with the imager of Clark et al. 
in order to reduce the conduction path resistance. (See col. 3, lines 40-44 of Burr.) 

As to claim 72, Burr discloses substantially the claimed invention as set forth in the 
discussion for claim 72. Burr does not disclose expressly wherein the CMOS imager is 
formed on a first substrate, and said processor is formed on a second substrate. 
As the time of the invention, it would have been obvious to a person of ordinary skill in the 
art to configure wherein the CMOS imager is formed on a first substrate, and said processor 
is formed on a second substrate. Applicant has not disclosed that configuring the processor 
to be formed on a second substrate provides an advantage, is used for a particular purpose 
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or solves a stated problem. One of ordinary skill in the art, furthermore, would have 
expected Applicant's invention to perform equally well with either the CMOS imager and 
processor formed on a single substrate taught by Burr or wherein the claimed CMOS 
imager is formed on a first substrate, and said processor is formed on a second substrate 
because both designs perform the same function of capturing and processing an image. 
Therefore, it would have been obvious to modify Burr to obtain the invention as specified in 
claim 72. 

As to claim 73, Clark et al. teaches the imager of claim 70, Burr teaches wherein the 
retrograde well has a dopant concentration within the range of about 1 x 10 16 to about 2 x 
10 18 atoms per cm 3 at the bottom of the retrograde well (col. 8, lines 21-24 of Burr). 

As to claim 74, Clark et al. in view of Burr teaches the imager of claim 73, Burr teaches 
wherein the retrograde well has a dopant concentration within the range of about 5 x 10 14 to 
about 1 x 10 17 atoms per cm 3 at the top of the retrograde well (col. 8, lines 18-21 of Burr). 

As to claim 75, Clark et al. teaches the imager of claim 70, Burr teaches wherein the 
retrograde well has a dopant concentration within the range of about 5 x 10 16 to about 1 x 
10 18 atoms per cm 3 at the bottom of the retrograde well (col. 8, lines 21-24 of Burr). 

As to claim 76, Clark et al. in view of Burr teaches the imager of claim 75, Burr teaches 
wherein the retrograde well has a dopant concentration within the range of about 1 x 10 15 to 
5 x 10 16 atoms per cm 3 at the top of the retrograde well (col. 8, lines 1 8-21 of Burr). 
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As to claim 77, Clark et al. teaches the imager of claim 70, Burr teaches wherein the 
retrograde well has a dopant concentration of about 3 x 10 17 atoms per cm 3 at the bottom of 
the retrograde well (col. 8, lines 21-24 of Burr). 

As to claim 78, Clark et al. in view of Burr teaches the imager of claim 77, wherein the 
retrograde well has a dopant concentration of about 5 x 10 15 atoms per cm 3 at the top of the 
retrograde well (col. 8, lines 18-21 of Burr). 

As to claim 79, Clark et al. teaches the imager of claim 70, Burr wherein the retrograde well 
is a first retrograde well, and said circuit is formed in a second retrograde well (The CMOS 
retrograde well architecture taught by Burr may be used to construct the circuit disclosed by 
Clark et al.) 

As to claim 125, Clark et al. teaches the CMOS imager of claim 120, Burr teaches wherein 
said retrograde well is provided to reflect signal carriers back to the photoconversion device 
(mobile charge carriers experience less mobility degradation due to impurity scattering; col. 
8, lines 26-29 of Burr). 

As to claim 126, Clark et al. teaches the CMOS imager of claim 120, Burr teaches wherein 
said retrograde well has a vertically graded dopant concentration (col. 8, lines 12-17 of 
Burr). 
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As to claim 127, Clark et al. teaches the CMOS imager of claim 126, Burr teaches wherein 
said vertically graded dopant concentration of the retrograde well is lowest at a top of the 
well and highest at a bottom of the well (col. 8, lines 12-17 of Burr). 

As to claim 128, Clark et al. in view of Burr teaches the CMOS imager of claim 127, wherein 
said vertically graded dopant concentration at the top of the retrograde well is within the 
range of about 5 x 10 14 to 1 x 10 17 atoms per cm 3 and the concentration at the bottom of the 
retrograde well is within the range of about 1 x 10 16 to 2 x 10 18 atoms per cm 3 (col. 8, lines 
18-24 of Burr). 

As to claim 129, Clark et al. in view of Burr teaches the CMOS imager of claim 127, wherein 
said vertically graded dopant concentration at the top of the retrograde well is within the 
range of about 1 x 10 15 to 5 x 10 16 atoms per cm 3 and the concentration at the bottom of the 
retrograde well is within the range of about 5 x 10 16 to 1 x 10 18 atoms per cm 3 (col. 8, lines 
18-24 of Burr). 

As to claim 130, Clark et al. in view of Burr teaches the CMOS imager of claim 127, wherein 
said vertically graded dopant concentration at the top of the retrograde well is about 5 x 10 15 
atoms per cm 3 and the concentration at the bottom of the retrograde well is about 3 x 10 17 
atoms per cm 3 (col. 8, lines 18-24 of Burr). 

6. Claims 122 and 124 rejected under 35 U.S.C. 103(a) as being unpatentable over 
Clark etal. (US 5,859,450). 
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Clark et al. discloses substantially the claimed invention as set forth in the discussion 
for claims 122 and 124. 

Clark et al. does not disclose expressly wherein the photoconversion device is a 
photogate or a photoconductor. 

At the time of the invention, it would have been obvious to a person of ordinary skill in the 
art to configure the photoconversion device to be a photogate or a photoconductor. 
Applicant has not disclosed that configuring the photoconversion device to be a photogate 
or a photoconductor provides an advantage, is used for a particular purpose or solves a 
stated problem. One of ordinary skill in the art, furthermore, would have expected 
Applicant's invention to perform equally well with either the photodiode taught by Clark et al. 
or the claimed photogate or photoconductor because both the photogate and 
photoconductor perform the same function of collecting electric charges based on incident 
light. Therefore, it would have been obvious to modify Clark et al. to obtain the invention as 
specified in claims 122 and 124. 

7. Claim 121 is rejected under 35 U.S.C. 103(a) as being unpatentable over Clark et al. 
in view of Guidash (US 6,657,665 B1 ). 

As to claim 121, Clark et al. teaches the imager of claim 120 but does not teach wherein the 
photoconversion device further comprises a transfer transistor positioned to gate charges 
between said photoconversion device to said floating diffusion region. 



Application/Control Number: 10/761,319 Page 9 

Art Unit: 2622 

Guidash teaches, in Figure 4, wherein the photoconversion device further comprises 
a transfer transistor (transfer gates TG1a) positioned to gate charges between said 
photoconversion device to said floating diffusion region (col. 4, lines 30-53). 

Therefore, it would have been obvious to one of ordinary skill in the art at the time 
the invention was made to have used the transfer gates of Guidash in order to to provide an 
alternate pixel architecture that has a large fill factor, and the capability to perform CDS that 
also have more linear charge to voltage conversion. (See col. 2, lines 49-53 of Guidash.) 

Conclusion 

8. The prior art made of record and not relied upon is considered pertinent to 
applicant's disclosure. 

Maegawa et al. (US 5,191,399) teaches a solid-state imaging device with improved 
photodetector. 

Inquiries 

Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Chia-Wei A. Chen whose telephone number is 571-270- 
1707. The examiner can normally be reached on Monday - Friday, 7:30 - 17:00 EST. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, NgocYen Vu can be reached on (571) 272-7320. The fax phone number for the 
organization where this application or proceeding is assigned is 571-273-8300. 
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Information regarding the status of an application may be obtained from the Patent 
Application Information Retrieval (PAIR) system. Status information for published 
applications may be obtained from either Private PAIR or Public PAIR. Status information 
for unpublished applications is available through Private PAIR only. For more information 
about the PAIR system, see http://pair-direct.uspto.gov. Should you have questions on 
access to the Private PAIR system, contact the Electronic Business Center (EBC) at 866- 
217-9197 (toll-free). If you would like assistance from a USPTO Customer Service 
Representative or access to the automated information system, call 800-786-9199 (IN USA 
OR CANADA) or 571-272-1000. 
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